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Washington, D.C. 20231 

Sir: 

Contemporaneous with the filing of this case and 
prior to calculation of the filing fee, kindly amend as 
follows : 



IN THE SPECIFICATION 



After the title please insert the following 

paragraph: 

— REFERENCE TO RELATED APPLICATIONS 

The present application is the national stage under 
35 U.S.C. 371 of international application PCT/ JP0 0/ 0300 0 , 
filed May 1Q,, 2000, "which designated the United States, and 
which application was not published in the English language. -- 



REMARKS 



! . _ > ■ i "' ' ■ 

In'*re 'national stage of PCT/ JP00/03000 ( TAKAHASHI 3 0 ) 



The above amendment to the specification is being 
made to insert reference to the PCT application of which the 
present case is a U.S. national stage. 

Favorable consideration and allowance are earnestly 

solicited . 
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[Name of document] SPECIFICATION 



METHODS FOR CONSTRUCTING DNA LIBRARY AND A SUPPORT CARRYING DNA 
LIBRARY IMMOBILIZED THEREON 

TECHNICAL FIELD 

An industrial field of the present invention relates to a 
molecular biological technical and a biochemical technical such as 
a gene technology, a protein technology, a cell technology and an 
immunology technology, particularly to a method for constructing 
- arr oTigina" T support "b h "which ~a~De oxy r i b o nu cle. ic~AcTd ~~ (hereinafter," 
it is referred as "DNA") library is immobilized by utilizing micro 
amount of DNA test material, a method for constructing its replica 
supports and a support immobilized with a DNA piece. 

BACKGROUND OF THE INVENTION 

In a conventional art, in the case of experimenting DNA, DNA is 
amplified by utilizing a Polymerase Chain Reaction (hereinafter, 
it is referred as "PCR") and divided to small groups since DNA is 
very important test material. The DNA test material is preserved at 
a remarkably low temperature in a freezer. In a conventional art, a 
DNA library is produced in a solution condition so that a replica of 
the DNA library can not be produced. Accordingly, it has to treat a 
DNA library test material in a solution condition obtained from 
micro amount of tissue or cells very carefully in order to search 
and diagnose its gene. A purpose of the present invention is to 
provide a method for constructing a DNA library support (original 
support) on which A DNA library is immobilized by utilizing micro 
amount of the DNA library test material. Another purpose of the 
present invention is to provide a method for constructing necessary 
number of replica supports. 

Further, another purpose of the present invention is to 
provide a support on which a replica DNA piece is immobilized. 

DISCLOSURE OF THE INVENTION 

In a method for constructing a cDNA (complementary DNA) 
library according to the present invention, the method is 
characterized of hybridizing oligo (dT) » on a support and mRNA 
(messenger Ribosenucleic Acid, hereinafter, it is referred as 
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"mRNA" ) , and affecting with RT (Reverse 
Transcriptase, hereinafter, it is referred as "RT" ) in order to 
immobilize complementary DNA. 

In a method for constructing a cDNA library according to the 
present invention, mRNA is dehybridized from a cDNA library 
immobilized on a support. The method is characterized of 
immobilizing the same cDNA library by utilizing the dehybridized 
mRNA. 

In a method for constructing a gDNA (genomic DNA) library 
according to the present invention, the method is characterized of 
- -ligas iri-g-- a--doubd:e--s trarL^^ 

with restrictive enzyme portion. 

In a method for constructing single stranded gDNA library 
according to the present invention, the method is characterized of 
utilizing a sense portion of a gDNA immobilized on the support as 
recited in claim 3. 

In a method for single stranded gDNA library according to the 
present invention, the method is characterized of dehybridizing an 
anti-sense portion of the gDNA library as recited in claim 3 and 
synthetic immobilizing a sense portion on a support by utilizing 
the anti-sense portion. 

In any methods according to the present invention as recited in 
one of claims 1 to 5, it is characterized that a support is 
previously chemical modificated with nucleotide or oligo 
nucleotide . 

A substrate according to the present invention is characterized in 
that a DNA library is immobilized by any methods as recited in one of 
claims 1 to 6 . 

A support according to the present invention is characterized 
in that single stranded DNA library is immobilized. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a schematic view of a device for constructing a 
cDNA library support according to the present invention. Fig. 2 
shows a schematic view of a device for constructing a gDNA library 
according to the present invention. Fig. 3 shows a flow chart for 
explaining a process for constructing a cDNA library support 
according to the present invention. Fig. 4 shows a schematic view 
for explaining a process for constructing a cDNA library support 
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according to the present invention. Fig. 5 is a flow chart for 
explaining a process of constructing a gDNA library support 
according to the present invention. Fig. 6 is a schematic view for 
showing a process for constructing a gDNA library support according . 
to the present invention. Fig. 7 shows an enlarged view of a support 
f. Fig . 8 shows an enlarged view of a support e_. 

BEST MODE FOR CARRYING OUT THE INVENTION 

An original support chemical modificated with respect to only 
nucleotide or oligonucleotide and a plurality of supports for a 
replica use are prepared so as to produce an original - Support "or" " 
replica supports. The supports are set in a replica constructing 
device. A device for constructing a DNA library support according 
to the present invention will be explained with reference to 
accompanying drawings. Fig. 1 is a schematic view of a device for 
constructing a cDNA library support. Fig. 2 is a schematic view of a 
device for constructing a gDNA library support. Fig. 3 is a 
flowchart for explaining a process of constructing a cDNA library 
support. Fig. 5 is a flowchart for explaining a gDNA library 
support . 

Fig. 1 shows a schematic view of a device for automatically 
constructing and duplicating a cDNA library support. A device A for 
constructing a DNA library support as shown in Fig. 1 comprises 
liquid feeding means 105 for feeding reaction solution to a 
container, liquid feeding switch means 220 for stopping the 
reaction solution and feeding new reaction solution, nozzle 
driving means 100 for driving a nozzle 101 for inleting/outleting 
test material in a front-rear and right-left direction in a plane 
and an upper-lower direction, solution temperature controlling 
means 30 for heating/cooling reaction solution in the container, 
test material container holding means 20 for holding containers in 
which each test material and/or solution are set for constructing a 
respective immobilized DNA library supports, and test material' 
container temperature control means 40 for controlling the test 
material container holding means at a predetermined temperature 
and so on. It is preferable that the container holding means 10 can 
hold 96 test material containers or more than test material 
containers in view of a connection to a PCR device and/or a PCR 
product analysis device in near future. It is preferable that the 
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test material comprises at least four test material container 
inserting holes for replica supports. It is preferable that umber 
of the container inserting holes provided at the test material 
container holding means 20 is 10 holes or more than holes in view of 
a connection to the PCR device and/or the PCR product analysis 
device in near future. It is preferable that the container holding 
means 10 and the test material container holding means 20 are an 
aluminum block with good conductivity in view of thermally 
controlling the solution temperature controlling means 30 and the 
test material container temperature control means 40. { 

It is -p referable- that- a suppor t— f ar-corrsirruc Ling~a~ DNA-X±b\ra -ry — 

support is a plate shape, a ball shape, a cube shape or a grain shape 
in the both cases of an original support and replica supports. 
Although a material of the support is not specified, it is 
preferable that material does not react with reaction solution or 
material does not deposit harmful material with respect to a DNA 
immobilization reaction. For example, plastic, glass, silicone and 
metal are preferable material. The plate shape, the ball shape, the 
cube shape and so on are preferable. Particularly, a support made of 
diamond or carbon atoms including diamond is preferable. 
(Production of Original support and its Replica support with cDNA 
Library) 

With reference to Fig. 1 and Fig. 3, it will be explained a 
process for constructing an original support on which a cDNA 
library is immobilized and its replica supports. At first, 
necessary number (Tl~Tn) of supports of 3 mm x 3 mm x 0.1 mm 
chemically modificated with respect to oligo(dT) n (n is from 15 to 
30) are prepared. These supports are chemically modificated with 
respect to only oligo (dT) n and a DNA library has not been 
immobilized on the supports. A reason why a support chemically 
modified with oligo (dT) n is used is easy to hybridize mRNA in Total 
RNA chemically modificated. These supports are inserted into 
containers CB1 to CBn and the containers are set in the container 
holding means 10. In such a case, it is preferable to insert one 
support into a first container in view of certainly constructing an 
original support as an immobilized cDNA library and its replica 
supports by utilizing micro amount of mRNA obtained from a small 
amount of test material. Regarding an order of setting containers 
CBl~CBn into which a support chemically modificated is inserted at 
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the container holding means 10, the container CBl'for an original 
support in which a support Tl chemically modificated is set is 
inserted into a first inserting portion HT1. Necessary number of 
containers (CB2~CBn) for replica supports into which the 
corresponding number of supports chemically modificated (T2~Tn) is 
set, respectively are inserted into a second inserting hole.HT2, ... a 
n th inserting hole HTn in order. 
(Production of Original support) 

Reaction solution 203 including purified total RNA solution 
201, RT enzyme solution 202 and nucleotide (dT, dA, dG, dC) is set in 

the — test — mairerlrarl- ^onirainer holding means 2rQ— con broiled - ~a~t~ ~a. 

predetermined temperature (i.e. 4 °C ). 

Tris-Ethylene-diamine-tetraacetic-acid (hereinafter, it is 
referred as "TE") solution 204 for cleaning/eluting DNA (buffer 
solution including Tris-Ethylene-diamine-tetraacetic acid) and a 
waste solution tank 210 and others are provided. A capillary tube 
230 is provided as a liquid feeding path by connecting to the liquid 
feeding switch means 220 for liquid feeding the respective 
solution. It is preferable that the capillary tube 230 is an 
anti-corrosion stainless tube for liquid chromatography. It, is 
preferable that a connection between the test material inlet nozzle 
101 and the liquid feeding switch means 22 0 through the liquid 
feeding means 105 is a silicone tube 231. Then, the test material 
inlet nozzle 101 is moved to a position of the hole HT1 in the 
container holding means 10 so as to insert the nozzle 101 into the 
container CB1 in which the first support (Tl) is set. The liquid 
feeding switch means 220 is provided at a side of the reaction 
solution and the reaction solution is inleted to the container CB1 
by driving the liquid feeding means 105. The liquid feeding switch 
means 220 is shifted to the total RNA solution 201 and the 
predetermined amount of the solution 201 is inleted by the liquid 
feeding means 105. After passing a predetermined time (for example, 
20 to 30 minutes) at a temperature equal or lower than the 
predetermined temperature (for example 20 °C), the liquid feeding 
switch means 220 is shifted to RT enzyme solution (enzyme 1) 202 so 
as to inlet a predetermined amount of the solution 202 by driving 
the liquid feeding means 105. After removing the test material 
inlet nozzle 101 from the container CB1, a temperature of the 
container holding means 10 is set at the predetermined temperature 



JL O ill _ i J! . i, ' - - i > ! S: _ 'U' u 



6 

(for example, 42 °C ) , RT enzyme reaction for constructing cDNA from 
mRNA is proceeded by maintaining for a predetermined time (for 
example 30 to 60 minutes) . After setting a temperature of the 
container holding means 10 at a temperature equal or lower than the 
predetermined temperature (for example, 20 °C), the liquid feeding 
switch means 220 is shifted to the waste liquid tank 210 so as to 
discharge reaction solution in the container CBl to the waste 
liquid tank 210 by driving the liquid feeding means 105. The liquid 
feeding switch means 220 is shifted to the TE solution 204 so as to 
inlet a predetermined amount of the TE solution 204 into the 
-ccn-rtainer- — &Bi~ - try - - driving — th e li quid — f e ed ing — means r0"5 .'"""A 
temperature of the container holding means 10 is heated to a 
predetermined temperature (for example 90 °C) by driving the 
solution temperature control means 30 so as to hybridize mRNA. 
Then, the liquid feeding switch means 220 is shifted to a container 
20 6 for temporally preserving mRNA, dehybridized mRNA solution is 
moved to the container 206 for temporally preserving mRNA by 
driving the liquid feeding means 105. 
(Production of Replica supports) 

In the next, it will be described a method for constructing 
replica supports by re-using mRNA dehybridized from the original 
cDNA library support produced by the above described method. At the 
first, after removing the test material inlet/outlet nozzle 101 
from the container CBl, the nozzle 101 is moved to a container CB2 in 
which a replica support (T2) and mRNA solution 206 temporally 
preserved is inlet to the container CB2 by reversely driving the 
liquid feeding means 105. Then, steps explained for the production 
of the above original support are repeated. However, a latter step 
for inleting the Total RNA solution 201 can be omitted. The liquid 
feeding switch means 220 is provided at a side of reaction solution 
203 of the container CB2 . The reaction solution is inleted to the 
container CB2 by driving the liquid feeding means 105. After 
maintaining the container CB2 for a predetermined time (for 
example, 2 0 to 30 minutes) at a temperature equal or lower than a 
predetermined temperature (for example, 20 °C ) , the liquid feeding 
switch means 220 is shifted to the RT enzyme solution (enzyme 1) 202 
so as to inlet a predetermined amount of the solution by driving the 
liquid feeding means 105. After removing the test material 
inlet/outlet nozzle 101 from the container CB2,.a temperature of 
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the container holding means 10 is maintained at a predetermined 
temperature (for example, about 42 °C) for a predetermined time 
(for example, 30 to 60 minutes) . After controlling a temperature of 
the container holding means 10 at a temperature equal or lower than 
a room temperature (20 °C) , the liquid feeding switch means 220 is 
shifted to the waste liquid tank 210. The test material 
inlet/outlet nozzle 101 is inserted into the container CB2, 
reaction solution in the container CB2 is discharged to the waste 
solution tank 210 by driving the liquid feeding means 105. The 
liquid feeding switch means 220 is shifted to the TE solution 204 so 
as to inlet a predetermined amount of the~T"E" solution 20"4 into the -- 
container CB2 by driving the liquid feeding means 105. Then, the 
liquid feeding switch means 220 is shifted to the waste liquid tank 
210 so as to discharge the TE solution in the container CB2 into the 
waste liquid tank. By repeating the above process several times 
(equal or more than 5 times preferably) , a first replica support 
duplicated from the original cDNA library support is produced. 
Necessary numbers of replica supports are produced by repeating a 
cyclic operation for constructing the replica support necessary 
times. Fig. 2 is a schematic view of a device automatically 
constructing and duplicating a gDNA library support. The device for 
constructing a* DNA library support as shown in Fig. 2 comprises a 
liquid feeding means 105 for liquid feeding reaction solution and 
so on to a container, a liquid feeding switch means 220 for 
switching the liquid feeding of the reaction solution, a nozzle 
driving means 100 for driving a test material inlet/outlet nozzle 
101 in a front-rear direction and left-right direction in a plane 
and an upper-lower direction, a container holding means 10 for 
holding a container in which a support is set, a container solution 
temperature control means 30 for heating/cooling the reaction 
liquid in the container, a test material container holding means 20 
for holding containers in which test materials and test solutions 
for duplicating an immobilized DNA library support are set, 
respectively and a test material container temperature control 
means 40 for controlling the test material container holding means 
.at a predetermined temperature. It is preferable that 96 test 
material containers or more than test material containers can 
insert to the container holding means 10 in view of connecting to a 
PCR device and/or a PCR product analysis device in near future. It 
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is preferable that the test material container holding means 20 
comprises at least four holes for a test material container in order 
to produce replica supports. It is preferable that a number of the 
test material holes provided at the test material container holding 
means 20 is equal or more than 10 in view of connecting to a PCR 
device and/or a PCR product analysis device in near future. It is 
preferable that the container holding means 10 and the test 
material container holding means 20 are made of aluminum with good 
thermal conductivity in view of thermally controlling the 
container liquid temperature control means 30 with Peltier 

- element . — — •- 

(Production of Original support of gDNA Library and Its Replica 
supports) 

With reference to Fig. 2 and Fig. 5, it will be explained a 
production of an original support immobilized with a gDNA library 
and its replica supports . Necessary number (Tl~Tn) of supports (for 
example, 3 mm x 3 mm x 0.1 mm) chemically modificated with oligo 
nucleotide (sense portion) having a restrictive enzyme portion are 
prepared. With respect to the original support (Tl) , oligo 
nucleotide (anti-sense portion) is hybridized and treated with 
restrictive enzyme so as to prepare a complete restrictive enzyme 
portion. The original support Tl is set in a container CB1 and 
supports T2~Tn (replica supports) chemically modificated with 
oligo nucleotide (sense portion) having restrictive enzyme portion 
are set in containers CB2~CBn. These containers are set in the 
solution holding means 10. Regarding a setting order, the container 
CB1 in which an original support Tl is set is inserted into a first 
inserting hole HT1 at the first and a second container and the 
successive containers CB2~CBn in which each replica support is set 
are inserted in order. Reaction solution 303 including purified 
gDNA library solution 306 treated with restrictive enzyme, DNA 
Ligase solution (enzyme 1) 305, DNA Polymerase solution (enzyme 2) 
302 and nucleotide (dT, dA, dG, dC) 303 is set in a test material 
solution holding means 20 of which a temperature is fixed at a 
predetermined temperature (24 °C ) . TE solution for 
cleaning/eluting DNA 304 and a waste liquid tank 310 are provided. A 
capillary tube 330 for the respective solution is connected to a 
liquid feeding switch means 220. It is preferable that the 
capillary tube 230 is an anti-resistant stainless tube for liquid 
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chromatography. The liquid feeding switch means 220 and the test 
material inlet/outlet nozzle 101 and others are connected to a 
front end of the capillary tube 230 through the liquid feeding means 
105. A silicone tube 231 is preferable for its connection. A test 
material inlet/outlet nozzle 101 is moved to a location of the hole 
HT1 of the container holding means 10 so as to insert the nozzle 101 
into the container CBl in which the first support (Tl) is set. The 
liquid feeding switch means 220 is shifted to the reaction solution 
303 so as to inlet a predetermined amount (for example, 17 n L) of 
the reaction solution 303 by driving the liquid feeding means 105. 
-^h^-lj^quid- £eedaj^-swjb^€h-me ano 220 is shif -teeV^e-th^g^NA-l-i-br-a-r-y-- 
solution 306 treated with restrictive enzyme so as to inlet a 
predetermined amount (for example, 2 jU L) of the solution 306 by 
driving the liquid feeding means 105. After maintaining the 
container CBl at a temperature equal or lower than a predetermined 
temperature (for example, 20 °C) for a predetermined time (for 
example, 20 to 30 minutes) , the liquid feeding switch means 220 is 
shifted to DNA Ligase solution (enzyme 1) 305 so as to ' inlet a 
predetermined amount (for example, 1 jj. L) of the solution 305 into 
the container CBl by driving the liquid feeding means 105. After 
removing the test material inlet/outlet nozzle 101 from the 
container CBl, a temperature of the container holding means 10 is 
controlled at a predetermined temperature (for example, 37 °C ) . 
After maintaining the container CBl for a predetermined time (for 
example, 30 to 60 minutes) , the gDNA library immobilized with DNA 
Ligase is produced on the support Tl. After controlling a 
temperature of the container holding means 10 at a predetermined 
temperature (for example, equal or less than 20 °C), the liquid 
feeding switch means 220 is shifted to the waste liquid tank 310 so 
as to insert the test material inlet/outlet nozzle 101 to the 
container CBl and discharge the reaction solution in the container 
CBl by driving the liquid feeding means 105. The liquid feeding 
switch 220 is shifted to the TE solution 304, a predetermined amount 
(for example, 500 fx L) of the TE solution is inleted to the 
container CBl by driving the liquid feeding means 105. Then, the 
liquid feeding switch means 220 is shifted to the waste liquid tank 
310 so as to discharge the TE solution in the container CBl. By 
repeating the process several times (for example, equal or more 
than 5 times) , the immobilized support Tl is cleaned. After 
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cleaning the immobilized support Tl, the liquid feeding switch 
means 220 is shifted to the reaction solution 303 so as to inlet a 
predetermined amount (for example, 19 fx L) of the reaction solution 
303 into the container CB1 by driving the liquid feeding means 105. 
By heating a temperature of the container holding means 10 at a 
predetermined temperature (for example, 90 °C ) and maintaining the 
container CB1 for a predetermined time (for example, 10 to 20 
minutes) , anti-sense portion is dehybridized from the immobilized 
gDNA library. Then, the liquid feeding switch means 220 is shifted 
to the container 306 in which a gDNA library (anti-sense portion) is 

tempo-r-aliy -pr eserved -so — a-s— t o -outlet - the— g-BNA- -1-ib rary- (-anti— sense - - 

portion) solution from the container CB1 . In the present stage, a 
production of the first gDNA library (sense portion) support 
, (original support) is accomplished. 
(Production of Replica support) 

After removing the test material inlet/outlet nozzle 101 from 
the container CBl, the nozzle 101 is moved to the next container CB2 
in which a replica support (T2) is set so as to inlet the gDNA 
library (anti-sense portion) solution 306 temporally preserved 
into the container CB2 . In order to produce a replica support, the 
above described cyclic operation is repeated necessary times so as 
to produce necessary number of replica supports. However, in the 
second embodiment described below, it is noted that DNA Polymerase 
solution (enzyme 2) 302 is selected during a replica constructing 
process so as to inlet a predetermined amount (for example, 1 \i L) 
of the solution 302 into the container CB2 by driving the liquid 
feeding means 105. 

Embodiments 
(Embodiment 1) 

With reference to Fig. 1, Fig. 3 and Fig. 4, it will be 
explained a production of an original support immobilized with a 
cDNA library and its replica supports. Regarding pre-treatment of 
the test material, the test material is prepared by (1) breaking 
cell and tissue and purifying total RNA (see a step SI in Fig. 3) . 
Regarding a pre-treatment of a support immobilized with a cDNA 
library, rat's liver tissue of about 5 mm x 5 mm is homogenized in a 
test material kit (for example, ISOGEN sold by K. K. Nippon Gene) and 
the total RNA is purified in accordance with its protocol. Ten 
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supports (T1-T10) of3mmx3mmx0.1mm chemically modif icated with 
oligo (dT) n (n is from 15 to 30) are prepared (see the step S2 in 
Fig. 3) . The supports (T1-T10) immobilized with amino group on its 
surface are treated with activating dihydric carbonic solution. 
After cleaning with ethanol and distilled water in order, the 
supports are maintained in the oligo (dT) n solution for 10 minuets. 
Each support (T1-T10) is inserted into a respective containers 
CB1-CB10 individually, the containers CB1-CB10 are set in the 
temperature controlling aluminum block 10. Reaction solution 203 
including purified total RNA solution 201, RT enzyme solution 202 

a nd-n-uclre o tide ( d-T-7- -dA>- -dtG-f— d6-)— a^e- s -et— i-n— a- -low— tempe-r-atu-r-e -test 

material aluminum block 20 controlled at 4 °C . TE solution (buffer 
liquid including Tris-Ethylene-diamine-tetraacetic-acid) for 
cleaning DNA and the waste liquid tank 210 are provided at an 
exterior side of the low temperature test material aluminum block 
20. The total RNA solution 201, the RT enzyme solution 202, the 
reaction solution 203, the TE solution 204, the waste liquid tank 
210 is connected to an automatic 8-ways switching valve 220 through 
capillary tubes 230, respectively. A test material inlet/outlet 
capillary needle 101 is moved to a location Of the inlet hole HTl of 
the temperature control container aluminum block 10 so as to insert 
the capillary needle 101 into the container CB1 in which the first 
support Tl (original support) is set. The automatic 8-ways 
switching valve 220 is shifted to the reaction solution 203 so as to 
inlet the reaction solution 203 of 17 fi L into the container CBl by 
driving a peristaltic pump 105. The automatic 8-ways switching 
valve 220 is shifted to the Total RNA solution 201, the solution 201 
of 2 m Lis pumped by the peristaltic pump 105. In order to hybridize 
oligo (dT) immobilized on a surface of the support and mRNA in the 
Total RNA solution, the solutions are maintained at 20 °C for 20 
minutes (see a step S3 in Fig. 3 and Fig. 4 (a) ) . After passing the 
time, the automatic 8-ways switching valve 220 is shifted to the RT 
enzyme solution 202 of 1 fx L so as to pump the RT enzyme solution 202 
by the peristaltic pump 105. After removing the test material 
inlet/outlet capillary needle 101 from the container CBl, the 
container holding means 10 is controlled at 42 °C for 30 minutes so 
as to produce a cDNA library immobilized on the support Tl 
(immobilized support) by the RT enzyme (see a step S4 in Fig. 3 and 
Fig. 4 (b) ) . After cooling the container holding means 10 to 20 °C 



again, the automatic 8-ways switching valve 220 is shifted to the 
waste liquid tank 210 so as to insert the test material inlet/outlet 
capillary needle 101 into the container CB1 . The reaction solution 
in the container CBl is discharged to the waste liquid tank 210 by 
driving the peristaltic pump 105. The automatic 8-way switching 
valve 220 is shifted to the TE solution 204. The TE solution 204 of 
500 fi L is inleted to the container CBl by driving the peristaltic 
pump 105. Then the automatic 8-ways switching valve 220 is shifted 
to the waste liquid tank 210 so as to discharge the TE solution in 
the container CBl to the waste solution tank 210. By repeating the 
-ope-ration- several — times — (-f-ive — time — or - mo-re — than times^T ~ -the- 
immobilized support Tl is cleaned (see a step S5 in Fig. 3) . After 
cleaning the immobilized support Tl, the automatic 8-ways 
switching valve 220 is shifted to the reaction solution 203, the 
reaction solution 203 of 19 /a L is inleted to the container CBl by 
proving the peristaltic pump 105. The container holding means 10 is 
heated to 90 °C, mRNA is dehybridized from> the immobilized cDNA 
library after maintaining for 10 minutes (see a step S6 in Fig. 3 and 
Fig. 4 (d) ) . In the next, the automatic 8-ways switch valve 220 is 
shifted to the container 206 in which mRNA is temporally preserved, 
dehybridized mRNA solution is eluted and outleted from the 
container CBl and preserved in the container 20 6 temporally (see a 
step S7 in Fig. 3) . In accordance with the above steps, the first 
cDNA library support (original support) immobilized with a cDNA 
library is produced (see a step S8 in Fig. 3 and Fig. 4 (c) ) . After 
removing the test material inlet/outlet capillary needle 101 from 
the container CBl, the capillary needle 101 is moved to the 
container CB2 in which a replica support (T2) is set. The replica 
support (T2) is previously chemically modificated. The automatic 
8-ways switching valve 220 is shifted to the container 206 for 
temporally preserving mRNA, mRNA of 19 fj. L temporary preserved is 
inleted to the container CB2 by driving a peristaltic pump 105 (see 
an arrow R as shown in Fig. 4 (d) to Fig. 4 (a)). In order to 
hybridize immobilized oligo (dT) and mRNA, the container CB2 is 
maintained at 20 °C for 20 minutes. The automatic 8-ways switching 
valve 220 is shifted to the RT enzyme solution 202, the RT enzyme 
solution 202 of 1 fi L is inleted to the container CB2 by driving the 
peristaltic pump 105 (see a step S9 in Fig. 3) . After removing the 
test material inlet/outlet capillary needle 101 from the container 
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CB2, the container holding means 10 is controlled at 42 °C for 30 
minutes so as to produce a cDNA library support immobilized on the 
support (T2) by RT enzyme (see a step S10 in Fig. 3 and Fig. 4 (b) ) . 
After cooling the container holding means 10 to 20 °C again, the 
automatic 8-ways switching valve 220 is shifted to the waste liquid 
tank 210. The test material inlet/outlet capillary needle 101 is 
inserted into the container CB2 so as to discharge the reaction 
solution in the container CB2 to the waste liquid tank 210 by 
driving the peristaltic pump 105. The automatic 8-ways switching 
valve 220 is shifted to the TE solution 204, the TE solution 204 of 

- - 5-Q£^--L-is-4**±^^ted--i^ ±h-er perist airt±c— 

pump 105. Then, the automatic 8-ways switching valve 220 is shifted 
to the waste liquid tank 210 so as to discharge the TE solution in 
the container CB2 . By repeating the above operation 5 times, the 
immobilized support T2 is cleaned (see a step Sll in Fig. 3) . After 
cleaning the immobilized support T2, the automatic 8-ways 
switching valve 220 is shifted to the reaction solution 203, the 
reaction solution 203 of 19 y, L is inleted to the container CB2 by 
driving the peristaltic pump. In the next, the container holding 
means 10 is heated. to 90 °C and maintained for 10 minutes so as to 
dehybridize mRNA from the immobilized cDNA library (see a step S12 
in Fig. 3) . In the next, the automatic 8-ways switching valve 220 is 
shifted to the container 206 for temporally preserving mRNA, 
dehybridized mRNA solution is separated, eluted from the container 
CB2 by driving the peristaltic pump 5 (see Fig. 4 (d) ) and 
temporally preserved in the container 206 (see a step S13 in Fig. 
3) . In accordance with the above steps, a replica cDNA library 
support (replica support) is produced (see a step S14 in Fig. 3 and 
Fig. 4 (c) ) . With respect to the containers CB3-CB10 in which 
supports T3-T10 is set, respectively, the similar process is 
operated. By repeating the above steps S9 through S14 in order, 
eight replica supports are produced in order. By utilizing supports 
(T1-T10) immobilized with a cDNA library of rat's liver tissue, 
gene is amplified by a PCR device with respect to 18S rRNA. It is 
confirmed the cDNA library is immobilized by an electrophoresis 
device. As the result, it can be confirmed that the original support 
Tl and the replica supports T2-T10 are produced as normal cDNA 
library supports. 
(Embodiment 2) 
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With reference to Fig. 2, Fig. 5, Fig. 6 and Fig. 7, it will be 
explained a production of an original support immobilized with a 
gDNA library and its replica supports. Regarding the pre-treatment 
of the test material, test materials are prepared by (1) breaking 
cell and tissue and (2) purifying and treating gDNA with 
restrictive enzyme (see a step S21 in Fig. 5) . Ten supports 
chemically modificated with a sense portion of oligo nucleotide 
having base seguence of a target restrictive enzyme portion are 
prepared. A size of the support is about 3 mm x 3 mm x 0.1 mm (see a 
step S22 in Fig. 5) . A concept of the support is shown as a support f 
_s u-r-rou-nded-w-i-t-h-a— b-r e-ak-i ng— line -i-n-Ei^- _6_(-d-)-^— Eig-.^Z-^is— an— enlarged. . 
view of the portion. By utilizing one support chemically 
modificated, an anti-sense portion of the oligo nucleotide is 
hybridized. The support is treated with restrictive enzyme so as to 
produce one support (Tl) having a complete restrictive enzyme cut 
portion (see a step S23 in Fig. 5 and an arrow ® in Fig. 6 (d) to 
Fig. 6 (a) ) . A concept of the support is shown as a support e 
surrounded with a broken line in Fig. 6 (a) . Fig. 8 is an enlarged 
view of its portion. A container CB1 in which the support Tl is 
inserted and nine supports chemically modificated with a sense 
portion of oligonucleotide having the restrictive enzyme portion 
are set in the container holding means 10. As shown in Fig. 2, the 
reaction solution 303 including purified gDNA library solution 306 
treated with restrictive enzyme, DNA solution (enzyme 1) 305, DNA 
Polymerase solution (enzyme 2) 302 and nucleotide (dT, dA, dG, dC) 
is set in a low temperature test material aluminum block 20 
controlled at 4 °C . TE solution 304 for cleaning/eluting DNA and a 
waste liquid tank 310 are provided at an exterior side of the low 
temperature test material aluminum block 20. As shown in Fig. 2, the 
reaction solution 303 including the gDNA (genomic DNA) library 
solution 306, the DNA Ligase solution (enzyme 1) 305, the DNA 
Polymerase solution (enzyme 2) 302 and nucleotide (dT, dA, dG, dC.) , 
the TE solution 304 for cleaning/eluting DNA and the waste liquid 
310 are connected to an automatic 8-ways switching valve 220 
through a capillary tube 230, respectively. The test material 
inlet/outlet capillary needle 101 is moved to a location of the hole 
-HT1 of the temperature control container aluminum block 10 so as to 
insert the capillary needle 101 into the container CBB in which the 
first support Tl (original support) is set. The automatic 8-ways 
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switching valve 220 is shifted to the reaction solution 303, the 
reaction solution 303 of 17 ix L is inleted to the container CB1 by- 
driving the peristaltic pump 105. The automatic 8-ways switching 
valve 220 is shifted to the gDNA library solution 306 treated with 
restrictive enzyme, the solution 306 of 2 fi L is pumped by the 
peristaltic pump. After maintaining at 20 °C f or 20 minutes, the 
automatic 8-ways switching valve 220 is shifted to DNA Ligase 
solution (enzyme 1) 305 so as to inlet the solution 305 of 1 /z L to 
the container CBl by driving the peristaltic pump 105. After 
removing the test material inlet/outlet capillary needle 101 from 

-the-eon-fea-i-ne-r— GB-1 r -a-fee-mpe-ra^fe-ur-e -o-f ^h-e-eontrai-ne-r-4ioidi-ng-mea-ns-l-^ - 

is controlled at 37 °C for 30 minutes so as to produce the gDNA 
library immobilized by DNA Ligase on the support Tl (see a step S25 
in Fig. 5 and an arrow (2) in Fig. 6 (a) to Fig. 6 (b) ) . After cooling 
the container holding means 10 to 20 °C, the automatic 8-ways 
switching valve 220 is shifted to the waste liquid tank 310 so as to 
discharge the reaction solution in the CBl by driving the 
peristaltic pump 105. The automatic 8-ways switching valve 220 is 
shifted to the TE solution 304, the TE solution of 500 fi L is 
inleted to the container CBl by driving the peristaltic pump 105. 
Then, the automatic 8-ways switching valve 220 is shifted to the 
waste liquid tank 310, the TE solution in the container CBl is 
discharged. By repeating these steps five times or more, the 
support Tl is cleaned (see a step S26 in Fig. 5) . After cleansing the 
support Tl, the automatic 8-ways switching valve 220 is shifted to 
the reaction solution 303. The reaction solution of 19 ill L is 
inleted to the container CBl by driving the peristaltic pump 105. 
The temperature control container aluminum block 10 is heated to 90 
°C and maintained for 10 minutes, an anti-sense portion is 
dehybridized from double stranded of a sense portion and the 
anti-sense portion of immobilized DNA library (see a step S27 in 
Fig. 5 and an arrow (3) in Fig. 6 (b) and Fig. 6 (c) ) . The automatic 
8-ways switching valve 220 is shifted to a container 306 for 
preserving temporally so as to elute the anti-sense portion of the 
gDNA library solution from the container CBl by driving the 
peristaltic pump 105 (see a step S29 in Fig. 5 and an arrow in Fig.- 
6(b) to Fig. 6 (d) ) . On the other hand, the sense portion is only 
immobilized on the support (Tl) . Thus, the first support, that is, 
single stranded gDNA library support Tl (original support) is 
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produced (see a step S28 in Fig. 5 and Fig. 6 (c) ) . After removing 
the test material inlet/outlet capillary needle 101 from the 
container CBl, the capillary needle 101 is moved to the container 
CB2 in which the support T2 is set. The reaction solution including 
nucleotide is added to the container CB2 preserved at 20 °C . The 
gDNA library solution 306 including only anti-sense portion 
temporally preserved is inleted to the container CB2 and maintained 
for 20 minutes (see a step S30 in Fig. 5). In the next, DNA 
Polymerase is added, heated to 37 °C and maintained for one hour. As 
the result, double stranded g DNA library of- which a sense portion 

is-iififfl9-b-il-i-*ed-9'R- -feh e— s upp e-r-t-T-2— is^>r-e d-uce d- ^e e a st ep^3-l-aad- an- - 

arrow © in Fig. 6 (d) to Fig. 6 (b) ) . The container CB2 in which the 
support T2 immobilized with the above double stranded gDNA library 
is set is controlled at 20 °C . After shifting the automatic 8-ways 
switching valve 220 to the waste liquid tank 310, the test material 
inlet/outlet the capillary needle 101 is inlet into the container 
CB2 . The reaction solution in the container CB2 is discharged by 
driving the peristaltic pump 105. The automatic 8-ways switching 
valve 220 is shifted to the TE solution 304, the TE solution of 500 
\x L is inleted to the container CB2 by driving the peristaltic pump 
105. Then, the automatic 8-ways switching valve 220 is shifted to 
the waste liquid tank 310, the TE solution in the container CB2 is 
discharged. By repeating the above steps 5 times or more than times, 
the support T2 is cleaned (see a step S32 in Fig. 5) . After cleaning 
the support T2, the automatic 8-ways switching valve 220 is shifted 
to the reaction solution 303 so as to inlet the reaction solution of 
19 ]i L into the container CB2 by driving the peristaltic pump 105. 
The aluminum block 10 is heated to 90 °C and maintained for 10 
minutes so as to dehybridize the anti-sense portion from 
immobilized gDNA library with double stranded of the sense portion 
and the anti-sense portion (see a step S33 in Fig. 5 and an arrow (5) 
in Fig. 6 (b) and Fig. 6 (c) ) . The automatic 8-ways switching valve 
220 is shifted to a container for preserving temporary so as to 
outlet the anti-sense portion of gDNA library solution from the 
container CB2 (see a step S35 in Fig. 5 and an arrow in Fig. 6 (b) to 
Fig. 6 (d) ) . A second single stranded gDNA library support, that is, 
a replica support T2 on which a sense portion is immobilized is 
produced (see a step S34 in Fig. 5 and Fig. 6 (c) ) . By repeating the 
above steps, double stranded gDNA library is immobilized on a 
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support. An anti-sense portion is dehybridized from the double 
stranded immobilized. gDNA library so as to produce remained number 
(T3-T10) of single stranded gDNA library supports (replica 
supports) . That is, a process including steps as shown in Fig. 6 
(b) , 6 (d) , Fig. 6 (b) and Fig. 6 (d) is repeated so that any number 
of supports on which the same single stranded gDNA library is 
immobilized can be produced (see Fig. 6 (c) ) . 

POSSIBILITY OF USE IN THE INVENTION 

In a device according to the present invention, a production of 
a support immobilized with cDNA library from mRNA and a gDNA library-- ---- - - 

treated with restrictive enzyme of gDNA can be produced easily. 
Although it is impossible to produce replica supports duplicated 
from DNA library solution in a conventional art, necessary number 
(until mRNA and gDNA are chemically or physically broken) of 
replica supports are easily produced as immobilized DNA supports 
for a short time. An immobilized DNA library support and its replica 
supports can be produced by collecting micro amount of gene 
material from cultured cell or tissue of an important detected 
object at one time. With respect to the same kind of test materials, 
various kinds of gene research and detection can be operated. It is 
unaccountable benefit. By utilizing the immobilized DNA library 
support and its replica supports, budget and manual work for 
developing a new gene diagnosis technology would be remarkably 
saved in future. If blood is collected from a patient or tissue is 
collected in his medical operation at one time for gene diagnosing, 
re-use of the collected blood/tissue can be easily accomplished 
with respect to preventive medical research. Since a plurality of 
immobilized DNA library supports are produced semi-eternally . 
These facts can bring a big benefit by reducing mental and/or 
economic damage with respect to a patient as less as possible. 
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CLAM 

1. A method for constructing a cDNA library immobilized 
with complementary DNA comprising: 

a step of affecting RT (Reverse Transcriptase) enzyme after 
hybridizing mRNA and oligo (dT) on a support. 

2. A method for constructing a cDNA library comprising: 

a step of dehybridizing mRNA from a cDNa library immobilized 
on a support, 

a step of immobilizing the same cDNA library on another 
^S4^pp©r^b-y^%i^i-z-ing-sa-id-4ftRNA^ 

3. A method for constructing a gDNA library comprising: 

a step of immobilizing a gDNA library after ligasing double 
stranded gDNA with respect to oligo nucleotide on a support having 
respective enzyme portion. 

4. A method for constructing one gDNA library by utilizing 
an immobilized sense portion of said gDNA library on said support 
produced in claim 3. 

5. A method for constructing single stranded gDNA library 
comprising: 

a step of synthetically immobilizing a sense portion on a 
support by utilizing an anti-sense portion after dehybridizing 
said anti-sense portion of said gDNA library produced in claim 3 . 

6. A method as claimed one of claims 1 through 5, wherein 
said support is previously chemically modificated with nucleotide 
or oligo nucleotide. 

7. A support immobilized with a DNA library produced in 
accordance with the method as claimed in one of claims 1 through 6. 

8. A support immobilized with single stranded DNA library. 
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[Name of the document] ABSTRACT 

A purpose of the present invention relate to provide a method for 
constructing an original support on which a DNA (Deoxyribonucleic 
Acid) library and others are immobilized by utilizing micro amount 
of DNA test material, a method for constructing its replica 
supports and a support on which a duplicated DNA piece is 
immobilized in a molecular biological technology and/or a 
biochemical technology such as a gene technology, a protein 
technology, a cell technology and immunology. In a method for 
-con s true tiTrg- a— cDNA — ( compIeTiret cre^^NA") — 1 ibrary accoTfdrng" "to _ TKe" 
present invention, Reverse Transcriptase enzyme is affected so as 
to immobilize the complementary DNA on a support after hybridizing 
mRNA (messenger RNA) . Alternatively, mRNA is dehybridized from a 
cDNA library immobilized on a support and then the same cDNA library 
is immobilized on a support by utilizing the mRNA. In a method for 
constructing a genomic DNA (gDNA) library, a double stranded gDNA 
is ligased, the gDNA library is immobilized on a support. 
Alternatively, after the ligation of the double stranded gDNA, a 
sense portion of the gDNA is immobilized on a support. After 
dehybridizing an anti-sense portion of the gDNA library, the 
anti-sense portion is immobilized on a support. 
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ABSTRACT OF THE DISCLOSURE 



A method for constructing a cDNA library which 



comprises hybridizing mRNA with oligo(dT)n on a support and 
treating with a reverse transcriptase so as to immobilize 
complementary DNA; or a method for constructing a gDNA library 



wfr rcn - c^Cffip~r"is"e s 1 i g a t i ng"" a "dduryle -"s t r andecT chfdrao s oma 1 DNA 
library with an oligonucleotide on a support having a 
restriction enzyme site and then immobilizing the gDNA library; 
a method for preparing replicas thereof; and a support carrying 
the thus replicated DNA fragment thereon. 
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Fig. 2 
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Fig. 3 



Immobilizing Oligo (dT) n 
on Support (Tl ~ T10) 
(Room temperature, 10 min.) 
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T2 ' 
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Pre-treatment of test material 
CD Breaking cell and tissue 
© Purifying total RNA 
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Hybridizing total RNA on support (Tl) 

immobilizing Oligo (dT)n 

(Room temperature:^ 20 °C, 2 0 ~ 30 r 



S3 



Immobilizing by using RT, 
constructing cDNA library 
(42 °C, 30 — 60 min.) 
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Discharging reaction solution under 20 °C 
and cleaning a support by using TE solution 
(several times) 
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Adding a fresh reaction solution, 
temperature of reaction solution is heated to 90 °C 
and maintaining for 10 min. 
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S6 



Separating support for immobilizing and 
solution containing mRNA at 90 °C 
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I Accomplishing replica support 
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S8 



| Accomplishing original support | 



Hybridizing separated mRNA on a support 
(T2 ~ T10) for immobilizing Oligo (dT)n 
in order (Room temperature:^ 20 °C, 20 ~ 
30 min.) 
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Fig. 5 



Pre-treatment of test material 
(D Breaking cell and tissue 
© Purifying and preparing gDNA with RT 
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Immobilizing sense portion of 
Oligonucleotide having the enzyme 
portion on support (Tl ~ T10) 
(room temperature, 10 min ) 
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Hybridizing antisense portion of oligonucleotide 
on support (Tl) and treating with restrictive 
enzyme (37 °C, 30 — 60 m in.) 
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Ligase gDNA library on a support (Tl) 
immobilizing a perfect sense portion of 
restrictive enzyme (37 °C, 30 — 60 min.) 
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Constructing gDNA library immobilizing by using DNA 
Polymerase reaction (42 or 72 °C, 30 ~~ 60 min.) 
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Discharging reaction solution under 20 °C and 
cleaning a support by using TE solution (several times) 
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Adding a fresh reaction solution, temperature of reaction 
solution is heated to 90 °C and maintaining for 10 — 20 min. 
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Separating support for immobilizing and 
solution containing gRNA at 90 °C 



I Accomplishing original support k 
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1 Accomplishing replica support 



S29(S35) 



Hybridizing separated gRNA library on a support (T2 ~ T10) 
immobilizing sense portion of oligonucleotide having a 
restrictive enzyme portion in order (Room temperature-^ 20 
°C, 20 ~ 30 min.) 
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I have reviewed and understand the contents of the above-identified specification, including the claims, as amended by any 
amendment referred to above; and I acknowledge the duty to disclose to the Patent and Trademark Office (PTO) all information 
known by me to be material to patentability as defined in 37 C.F.R. § 1 . 56. 

I hereby claim foreign priority benefits under 35 U.S.C. §§ 1 19 (aHd) and 365 (b) of any prior foreign application^) for patent, 
inventor's or plant breeder's rights certificates), or under §365(a) of any PCT application which designated at least one country 
other than the U.S., listed below: 

Application No. Country Filing Date (MM/DD/YYYY) 
11/127943 Japan 03-10-1999 ' 



If I claimed foreign priority above, I hereby identify below any foreign application for patent (including an interrational (PCT) 
application designating a country other than the United States) or for an inventor's or plant breeder's certificate, having a filing 
date before that of the earliest application from which foreign priority is claimed (if left blank, then there are none): 
Non-Priority Application No. Country Filing Date (MM/DD/YYYY) 



I hereby claim the benefit under 35 U.S.C §1 19(e) of any United States provisional applications fisted below. 

Application No. Filing Date (MM/DD/YYYY) 



I hereby claim the benefit under 35 U.S.C. §120 of any prior U.S. non-provisional application^) or under §365(c) of any prior 
PCT international application(s) designating the U.S., listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in such U.S. or PCT international application in the manner provided by the first paragraph of 35 
U.S.C. §1 12, 1 acknowledge the duty to disclose to the PTO all information which is material to patentability as defined in 37 
C.F.R. §i.S6 which became available between the filing date of the prior appbcation and the national or PCT international 
filing date of this application: 

Application No. Filing Dale (MM/DD/YYYY) Status (patented, pending, abandoned) 



As a named inventor, I hereby appoint the following registered practitioners to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith: 

All of the practitioners associated with Customer Numb^r0 01444 ^ ) 

Direct all correspondence to the address associated with Customer Number 001444, which is presently: 

BROWDY AND NEIMAJRK, P.L.L.C. 
624 Ninth Street, N.W. 
Washington, D.C. 20001-5303 
(202)628-5197 
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THEREON 



U.S. Application filed _ 
PCT Application filed . 



3 Serial No. 
, Serial No. 



The undersigned hereby authorizes the U.S. Attorneys or Agents appointed herein to accept and follow instructions from 
TOYO KOHAN CO.. LTD. as to any action to be taken in the U.S. Patent and Trademark Office regarding this application 
without direct communication between the U.S. Attorneys or Agents and the undersigned m the event of a change of the 
persons from whom instructions may be taken, the U.S. Attorneys or Agents appointed herein will be so notified by the 
undersigned. 

I hereby further declare that all statements made herein of my own knowledge arc true and that all statements made on 
information and belief are believed to be true; and that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. §1001 and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 
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9-26, Miyuki 1-ch ome, Ujin a, Minami-ku, Hiroshima-sho, Hiroshima-ken, 734-0015 Japan 

FULL NAME OF SECOND JOINT INVENTOR | INVENTOR'S SIGNATURE 

Osamu T AKAI. 




Hiroshima-ken, JAPAN 



Japan 



POST OFFICE ADDRESS 

2-29, Higashi 1-chome, Minami-ku, Hiroshima-sho, Hiroshima-ken, 734-0003 Japan 



FULL NAME OF THIRD JOINT INVENTOR 

Michifumi TANGA 



S SIGNATURE 



-3l 



Yamaguchi-ken, JAPAN 

■post! 



1296-1, Higashitoyoi, Kudamatsu-shi, Yamaguchi-ken, 744-8611 Japan 

FULL NAME OF FOURTH JOINT INVENTOR | INVENTOR ' S SIGNATURE 
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